This paper contributes to the controversial literature on democratic institutions and environmental quality. Despite an extensive literature, studies have not focused on the transmission channels by which democracy affect environmental quality. Using panel data from 1960 to 2008 in 122 developed and developing countries, results are as follows: First democratic institutions have opposite effects on environmental quality: a positive and direct effect on environmental quality and a negative indirect effect through domestic investments and income inequality. Second, the positive effect of democracy on environmental quality is higher in developed countries than in developing countries.
INTRODUCTION
There is a presumption that institutions are determinants of economic development. The evidence suggests that rich countries are democratic, whereas many poor countries are not. Over the past two decades, the economic literature has analysed the link between institutional quality and economic performance. Two controversies are involved. First, several authors (Acemoglu et al., 2001; Glaeser et al., 2004; Hall and Jones., 1999) consider that institutions are the fundamental factor in explaining economic development. Indeed, they argue that the nature of property rights (Acemoglu and Johnson 2005) , legal institutions (Levine, 1998) and labour market institutions (Besley and Burgess, 2004) have an effect on economic performance (production efficiency, investment, economic growth). However, other authors reject the primacy of institutions in economic development and highlight the importance of geography (Diamond, 1997; Sachs, 2003) . According to them, geography 1 refers to the location, distribution and spatial organization of economic activities. Proximity to international markets reduces transport costs, improving the opportunities for countries to specialize in the activities in which they have comparative advantages and to access international technologies. Moreover, countries with a large population and agglomerations can have effective labour and product markets (Prager and Thisse, 2010) . Firms can benefit from agglomerations because they are near to each other. They can access a large pool of suppliers, customers and labour, as well as benefiting from lower infrastructures costs. Consequently, Diamond (1997) and Sachs (2003) conclude that geography is the key determinant of economic development. A parallel stream of literature considers trade as a driver of income and productivity growth in the long term. Frankel and Romer (1999) show that trade has a positive effect on economic growth. They also show that their ability to trade is not entirely related to geographical factors but probably to institutions. Dollar and Kraay (2003) show that trade and institutions have a joint role in economic growth in the long term. The emergence of natural resources and environmental protection often highlight institutional quality failure and poor governance methods. For instance, the institutional quality may influence the non-linear relationship between development and the environment. Bhattarai and Hammig (2001) and Culas (2007) find complementarity between the institutional factors and the environmental quality (forest sector policies). Moreover, Torras and Boyce (1998) show that pollution decreases with the quality of policies and institutions. At the international level, two additional problems appear. First, it is difficult to elaborate efficient and equitable systems for the management of local and global public goods (oceans and climate warming). Second, there are real and enormous problems in international cooperation between countries to protect global public goods fighting climate warming (the Summit of Copenhagen, 2009). Though scientists' reports emphasize that countries should act rapidly to reduce the greenhouse gases responsible for climate warming, they also mention the huge challenge that the international community must face, especially democratic countries, to improve the situation.
Political determinants deserve attention in the analysis of the drivers of environmental quality. Among the 40 highest carbon emitters internationally (cumulatively responsible for 91% of the total world emissions), the countries that have the best records are all democracies (Held and Hervey, 2010) . The biggest polluters are also the countries with the highest scores for the quality of institutions. However, there is a correlation. Moreover, the literature on the link between democratic institutions and environmental quality has found mitigated results. Some authors (Barrett and Graddy, 2000; Bernauer and Koubi, 2009; Li and Reuveny, 2006) find that democratic institutions improve environmental protection, whereas others (Congleton, 1992) conclude a negative or no effect.
From these two apparent paradoxes, the aim of this paper is to analyse the effect of democratic institutions on environmental quality. The main contribution of this paper is that the transmission channels from democratic institutions to environmental quality are explicitly modelled. We identify and test four channels (trade openness, domestic and foreign direct investments and income inequality). We use panel data from 1960 to 2008 for 122 countries and alternative econometric methods (one-step GMM system, two-step GMM system, fixed-effects estimator). The results suggest that democratic institutions have opposite effects on environmental quality: a positive direct effect on environmental quality and a negative indirect effect through domestic investments and income inequality. Indeed, democratic institutions attract domestic investments that harm the environmental quality. Moreover, as democratic institutions reduce income inequality, they also damage the environment. Moreover the positive effect of democratic institutions on environmental quality is higher in developed countries than in developing countries. Adding more control variables, alternative measures of democratic institutions and other econometric methods and strategies do not alter our main results.
The paper is organized as follows. The next section outlines the arguments on the relation between democratic institutions and environmental quality. In Section 3, we identify the potential transmission channels between democratic institutions and environmental quality. Sections 4 and 5 derive the estimating equations and present the empirical results, and the last Section is devoted to the conclusion.
EFFECT OF DEMOCRATIC INSTITUTIONS ON ENVIRONMENTAL QUALITY
According to the environmental economic literature, democratic institutions can have both virtuous and vicious effects on environmental quality. Democracy can be characterized by the effective existence of institutional rules that frame the power. The presence of institutions also enables citizens to express their expectations and choose political elites. It allows citizens to express their preferences for policies and social choices with respect to fiscal and distributional policies as well as to environmental ones. Democracy, however, allows freedom of association and lobbying groups, which do not always aim to implement better environmental practices.
Democracy and Environmental Preferences

Democracy and Environmental Consciousness
Populations are free to collect information about environmental quality in democratic countries. They can express their preferences and put pressure on their government. Citizens are more aware of environmental problems (freedom of media). They can also express their preferences for the environment (freedom of expression) and create lobbying groups (freedom of association). Political leaders are prompted (right to vote) to implement environmental policies at the national and international levels. McCloskey (1983) and Payne (1995) show the ability of democratic countries to satisfy people's environmental preferences and their will to commit themselves to international negotiations and agreements. The economics models by Page and Shapiro (1983) suggest that when people are well informed about major problems, political decisions are more likely to be influenced. In autocratic regimes, populations cannot access information and create lobbying groups. Acemoğlu and Robinson (2006) consider that, in democratic countries, the majority of citizens have the right to vote and thereby express their preferences. As the preferences of the median voter are important and the marginal costs of environmental policies' implementation are lower than in autocracies, the adoption and implementation of environmental policies will prevail in democratic countries. Deacon (1999) and Olson (1993) argue that political freedoms favour environmental protection because non-democratic regimes will underproduce environmental public goods. Autocratic regimes are led by political elites who monopolize and hold large shares of the national incomes and revenues. The implementation of rigorous environmental policies can lower the levels of production, income and consumption, which, in turn, impose a higher cost on the elite in an autocracy than on the population, whereas the marginal benefit is uniform for both elite and population. Elites in an autocracy are less likely to adopt environmentally friendly policies. Deacon (2009) found that democratic governments implement more stringent environmental policies than autocratic governments.
Effect of Democracy on Rent-seeking
Democratic institutions allow freedom of association and people's creation of lobbying groups to protect their own interests. Firstly, Dryzek (1987) notices that democracies are also economic markets wherein lobbying groups are very important. According to him, there are many countries where political leaders are influenced by lobbying groups and multilateral companies. Democracies are not considered as protecting environmental quality as they are supposed to satisfy the preferences of markets and lobbying groups that aim to maximize their economic profit, which does not favour a better environmental quality.
Second, when a democracy is established, institutions become more complex and rigid. Therefore, Olson (1993) claims that lobbying groups are partially responsible for the rigidity of institutions in mature democracies. In other words, in mature and democratic countries, the supply of public goods could be reduced by an important number of lobbying groups that are less or not incited to take care of the society's interests. They can try to influence or to control the legislative and administrative process. Consequently, public policies could be less favourable to environmental quality when they are influenced by lobbying groups.
Geographical Aspects of Democracy: Local or Global Governance
The government's decision to ratify environmental treaties may be affected by the level of democracy. By allowing citizens to be informed about environmental problems (freedom of media), to express their preferences for the environment (freedom of expression) and to create lobbying groups (freedom of association), democracy increases the probability that the government will ratify international or regional environmental treaties. Neumayer (2002) confirms that democratic countries sign and ratify more multilateral environmental agreements 2 than autocratic ones. Moreover, environmental lobbying groups may influence the probability of environmental treaties' ratification. Using panel data for 170 countries, Fredriksson et al. (2007) show that governments are more responsible to environmental lobby groups and the effect increases with the level of government corruption. However, Fredriksson and Ujhelyi (2006) find that environmental lobby groups raise the probability of environmental treaty ratification, but the effect decreases with the number of individual or collective government units (the president, the prime minister, the chambers of parliament, the majority party or the government coalition parties). Paehlke (1996) thinks that the nature of the environment and that of democracy differ. The environment is a global phenomenon, whereas democracy works on national and local levels. Consequently, environmental problems could not be resolved in an adequate and opportune way. For example, Heilbronner (1974) supports the idea that the global population growth threatens environmental quality. Autocratic countries can restrain the demographic dynamic, while democratic countries must respect people's freedoms. In democratic countries, governments are accountable to people. They often avoid compliance with multilateral actions and decisions if this weakens their relationship with their electorate. There is an exception when strong democratic governments can control the multilateral game.
Democracy and Property Rights
Some authors believe that democracy does not favour environmental protection. The implementation of democratic institutions comes with individual freedoms. Desai (1998) thinks that democracy does not protect the environment because democracy is a factor in economic growth and prosperity, which damages the quality of the environment. Democracy is also correlated with factors such as property rights and social infrastructures that boost economic growth. Moreover, Hardin (1968) worries about the management and overexploitation of environmental resources. The property rights of environmental resources (for example, air, oceans, forests) are not well defined. This overexploitation is accelerated in democracies in which individuals have business and economic freedom.
This argument is rejected by authors who focus on the institutional and ideational features of democratic institutions. Democracies are more likely to comply with environmental agreements because they respect the rule of law. Weiss and Jacobson (1999) argue that democratic countries respect economic freedom and, therefore, have market economies that, in turn, improve environmental protection. Barrett and Graddy (2000) conclude that political and civic freedoms reduce some pollutants (sulphur dioxide) but have no effect on other pollutants (water pollution). Torras and Boyce (1998) also find that political and civic freedoms have a positive effect on air and water quality in developing countries.
TRANSMISSION MECHANISMS
Our main argument in this paper is that the previous arguments linking democracy may not have a direct effect on environmental quality. It is more likely that democracy's effects on environmental quality are channelled by policies implemented by democratic governments. First, democratic transition often entails political and economic liberalization, thereby enhancing the business environment. For instance, economic liberalization often leads to increases in trade openness. Moreover, it may contribute to countries' attractiveness and thus favours either foreign direct or domestic investments. Second, democracy produces political competition among parties, which makes the redistribution of income a most salient issue. In this section, we discuss the transmission channels of democratic institutions.
Domestic and Foreign Direct Investments
The degree of democratization may affect the accumulation of domestic and foreign direct investments (FDI). In theory, democratic institutions can favour investments in several ways. First, the establishment of a political democratic system requires a broad social consensus allowing the political process to be more stable and more efficient than autocratic regimes. Economic agents would also be more incited to invest in democratic countries than in autocratic countries where the social consensus is low. Moreover, democratic regimes are politically stable, so they attract FDI. In political instability, economic agents consume more and reduce their saving. Second, political instability is also a factor of uncertainty because it increases risks and the perception of investment risks and may reduce the rights and safety of investors. Feng (2001) shows that institutions lead to improved property rights and political freedoms, which in turn increase domestic investments and FDI, while uncertainty and political instability reduce them.
The relationship between investments (domestic and Foreign Direct) and environmental quality has been analysed. According to , a high investment rate leads to a high physical capital stock in a regular state and increases the carbon dioxide per capita emissions during the transitional dynamic. Concerning the effect of FDI on pollution, one major debate is about the pollution haven hypothesis (PHH), which assumes that developing countries attract polluting industries to engage in FDI by taking advantage of the lower environmental standards. Similarly to trade openness, Grossman and Krueger (1995) consider that FDI can affect environmental quality through the scale effect, the technique effect and the composition effect. The scale effect is related to the effect on environmental degradation as a consequence of an increase in economic output due to the expansion of FDI. The composition effect means that FDI can have an impact on environmental degradation by changing the industrial structure of the economy. The technique effect considers that FDI favours the development, diffusion and transfer of clean technologies, which improve environmental quality.
Trade Openness
Democracy (political freedom) can influence environmental quality through trade openness. Indeed, protectionist policies can be adopted in autocratic regimes because they benefit only a few producers (or political elites) at the expense of the majority of people (or consumers). By reducing the price of imported goods and increasing their incomes, democracy may incite people, as represented by the median elector, to choose trade policy and openness. Several authors such as Grossman and Krueger (1995) , Antweiler et al. (2001) have shown that trade affect environmental quality.
Income Inequality
An important characteristic of democracy is the right to vote. Indeed, the exclusion of an important part of the population leads to a bias in political leaders' preferences. Many authors assert that an improvement in democratic institutions increases people's possibilities to ask for a better distribution of income (Boix, 2003) . As they are democratically elected, democratic leaders are incited to adopt redistribution policies, such as minimum wage, price subsidies and progressive taxation for the poor and middle classes. In other words, the democratic process is supposed to reduce income inequality. On the contrary, autocratic leaders will tend to adopt policies that favour the elite in power; consequently, they maintain income inequality. Li and Reuveny (2006) and Scully (1992) find that democracies have a positive effect on income distribution.
The effect of income inequality on environmental quality has been analysed by many scholars. Magnani (2000) and Koop and Tole (2001) find that income inequality tends to exacerbate pollution and deforestation, respectively. Developing theoretical arguments from political economy, Boyce (1994) assumes that income inequality increases environmental degradation through the rate of time preference. He supposes that income inequality reduces the awareness of environmental quality for both rich and poor. Indeed, the poor would overexploit natural and environmental resources because of their survival motivation. Moreover, because income inequality and the polarization of resources increase and exacerbate conflicts (violence, social trouble), rich people can prefer a policy of overexploiting the environment and natural resources and investing the returns abroad. Torras and Boyce (1998) assume that political power is highly correlated with income inequality. In unequal societies, those (the rich) who benefit from environmental degradation are more powerful than those (the poor) who bear the cost. Therefore, a cost-benefit comparison predicts environmental degradation. Borghesi (2006) argues that the implementation of environmental policies is likely with social consensus. It is easier to gain this consensus in an equal society than in an unequal society with conflicts among political agents and social instability. Ravallion et al. (2000) claim that the impact of income inequality on environmental degradation depends on the marginal propensity to emit (MPE). Based on the Keynesian concept of marginal propensity to consume (MPC), the argument assumes that the poor may have a higher MPC than the rich. Indeed the poor may consume goods with more pollution than the rich because environmentally friendly goods need high technology and are expensive for them. In addition, according to Ravallion et al. (2000) , the poor tend to use energy less efficiently than the rich. Therefore, a reduction on income inequality (through an increase in the income of the poor to catch up the rich) will increase energy consumption and pollution emission. In other words an increase in income inequality tends to improve environmental quality. Several authors (Ravallion et al., 2000 ; Heerink et al., 2001; Hübler, 2017) have shown that income inequality improve environmental quality.
The previous sections have analysed the effect of democratic institutions on environmental quality and identified the potential transmission channels. This section describes the empirical method, the econometric specifications and the data set.
Empirical Model
We rely on Green solow model, which establishes convergence in air pollution. We augment the model and take into account the role of democratic institutions. The baseline model is written as follows:
with , the level of environmental quality in country ( ) in period . The time coverage extends from 1960 to 2008 and the data are compiled in five-year averages.
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Our sample is made up of 122 developed and developing countries.
, is a measure of democratic institutions. , are control variables without transmission channels. Derived by and the literature, they are lagged emissions per capita, population growth and income per capita.
in equation (1) identifies the effects of democratic institutions on environmental quality. Because equation (1) does not include potential transmission channels, captures the total effect of democratic institutions.
The transmission channels are modelled as having an additive effect on environmental quality in equation (2):
, is the vector of potential transmission channels: foreign direct investments (FDI), trade openness, income inequality and domestic investments.
in equation (2) captures the direct effect of democratic institutions on environmental quality. The indirect effect, which passes through the transmission channels, may be derived as the difference between the total effect ( ) and the direct effect ( ).
Moreover, what is important in the identification of the transmission channels is to have a significant relationship between democratic institutions and transmission channels on one hand and a significant relationship between transmission channels and environmental quality in another hand. We therefore empirically test the effect of democratic institutions on each transmission channel (equation 3):
It is inadequate to estimate equations (1) and (2) using either fixed effects (FE) or random effects (RE) because the lagged dependent variable is one of the regressors. Therefore, results will be biased (Nickell, 1981) . We thus rely on GMM system estimators (Generalized Method of Moments) following Arellano and Bond (1991) , Arellano and Bover (1995) and Blundell and Bond (1998) . The GMM system (Generalized Method of Moments) is a method that estimates a system of two equations: one equation in level and the other in first difference. In the first estimate, we use lagged variables in level of at least one period as instruments of the equation in first difference. This removes unobserved time-invariant and unobserved individual characteristics. The conditions to be met are that the error terms are uncorrelated and that the explanatory variables are weakly exogenous. In the second estimate, we use variables in first differences lagged of at least one period as instruments of the equation in level. To check the validity of the results, we use the standard Hansen test of overidentifying restrictions (in which the null hypothesis is that the instrumental variables are not correlated with the residual) and the serial correlation test (AR(2), in which the null hypothesis is that the errors exhibit no second-order serial correlation).
Sources and Description of the Variables
The data on carbon dioxide per capita, domestic and foreign direct investments, trade openness and population growth are from the World Development Indicators (2010). Those on democratic institutions, income inequality, sulphur dioxide per capita and education come respectively from Polity IV (2008), the Texas Inequality Project (UTIP 2008) database, David Stern (2004) and Barro and Lee (2012) . The definitions, sources and descriptive statistics of the variables are in Appendices 1 and 2.
Environmental Quality
In the absence of a single measure of environmental quality, many indicators have been used in the literature as a proxy for environmental quality. For the purpose of our study, we use two pollutant variables. These are carbon dioxide ( ) per capita and sulphur dioxide ( ) per capita. The choice of as an environmental indicator is based on two reasons. Firstly, data on carbon dioxide emissions are available for longer time series than any other pollution indicator. Secondly, at the global level, is an immediate cause of greenhouse gas, responsible for global warming and climate change. Moreover, carbon dioxide emissions contribute to global warming more than any other greenhouse gas. At the domestic level, while by itself does not pose any immediate health hazard to human beings, it is usually a by-product of increased industrial activity, which, in the absence of stringent regulation, can be a source of toxic emissions and particulates that pose environmental concerns.
Contrary to carbon dioxide emissions, sulphur dioxide is a local pollutant. It is widely regarded as one of the most prominent forms of air pollution worldwide, since it has direct and visible effects on human health, ecosystems and the economy (Konisky, 1999) .
has negative effects on the human body. It causes acid rain, which damages forests, lakes, buildings, cultural objects and agricultural production. It also reduces visibility, from light mist to dense grey smog.
Democratic Institutions
As democratic institutions, we chose the index of polity (2) from Polity IV, which is a score obtained by differencing the index of democracy and index of autocracy on a scale from +10 (democracy) to -10 (autocracy). The indicator of democracy is characterized by the effective existence of institutional rules framing the power and the presence of institutions enabling citizens to express their expectations and choose political elites. Autocracy is characterized by the absence or the restriction of political competition, economic planning and control. The exercise of power is slightly constrained by institutions and the leaders are only selected within a "political elite".
RESULTS
Baseline Results
Columns (1) and (3) of Table 1 show that democracy improves environmental quality. Coefficients is -0.00995 (-0.0243) and significant at 10% (1%), respectively, for and respectively These results are similar to those of previous authors, such as Bernauer and Koubi (2009) and Li and Reuveny (2006) , who conclude that democratic institutions improve environmental quality. The economic literature considers that democracy differs in the form of democratic government. These differences may affect the protection of the environment. Recent research on the provision of public goods argues that the form of government is an important factor in environmental protection. Persson et al. (2000) consider that a presidential system would underproduce public goods because legislative coalitions are unstable and leaders promote the allocation of spending to powerful minorities. The parliamentary system would increase spending on public goods and satisfy the majority of voters. However, Bernauer and Koubi (2009) and Mesquita et al. (2005) show that the presidential system would produce more public goods (prosperity, peace, transparency, political rights, civil liberties, sulphur dioxide emissions) than the parliamentary system. We include in our analysis an index of the type of democratic system. There are three dichotomous variables: a) president, which takes the value of 1 for presidential democracies and 0 otherwise; b) assembly elected, which takes the value of 1 for assembly-elected presidential democracies and 0 otherwise; c) parliamentary, which takes the value of 1 for parliamentary democracies and 0 otherwise. The results
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(columns 2 and 4, Table 1) suggest that presidential democracies seem to be the best system to protect environmental quality (carbon dioxide per capita and sulphur dioxide per capita).
Disentangling the Indirect Effect of Democratic Institutions
We now examine the transmission mechanisms by which democracy may influence environmental quality. In section 3, we identify four potential channels (foreign direct investments (FDI), trade openness, income inequality and domestic investments). Tables 2 and 3 show the results of equation (2). First, column (2) of Tables 2 and 3 indicate that an increase in income inequality reduces air pollution emissions. These results are similar to those of scholars (Ravallion et al., 2000; Heerink, et al., 2001; Hübler, 2017) and are compatible with the marginal propensity to emit approach. As income inequality increases, the poor will reduce energy consumption and carbon-intensive energy goods, which in turn decreases environmental quality (carbon dioxide and sulphur dioxide emissions per capita).
Second column (3) of Tables 2 and 3 show that domestic investments decrease environmental quality. Final columns (4) and (5) conclude that foreign direct investments (FDI) and trade have no effect on environmental quality.
The inclusion of income inequality and domestic investments in the regression improves the magnitude of the coefficients of democratic institutions (columns (3), (4) and (6)). The results indicate that democratic institutions have a positive effect on environmental quality. This direct effect (column 6) of democratic institutions is higher than the total effect (column 1). Moreover, the increase in the magnitude and coefficient of democratic institutions (column (1) and column (6)) may indicate that democratic institutions have partial effects through investments and income inequality.
To be sure that they are really channels through which democratic institutions affect 4 We include in the baseline regression two of three dichotomous variables.
environmental quality, we empirically test 5 the effect of democratic institutions on domestic investments and income inequality. (2001), Pastor and Hilt (1993) and Pastor and Sung (1995) , who conclude that political freedoms (democratic freedoms) attract investments. Columns (3) and (4) 5 Some authors report bivariate regressions (Mo, 2001; Pellegrini and Gerlagh, 2006) and others include additional determinants (Papyrakis and Gerlagh, 2004) . 6 Moreover, we check the robustness of our results by including in the regressions additional independent variables. For the investments equation, we take into account income per capita, inflation, credit available in the private sector and corruption. For the income inequality equation, we include income per capita, lagged income inequality.
show that democratic institutions have a positive effect on income inequality. However, we suspect an inverse relation (endogeneity problem) between income inequality and democratic institutions. First, income inequality increases and exacerbates conflicts in income distribution and political instability. The polarization of resources and incomes causes violence and social trouble. This situation can allow illegal activities, protest movements and coups d'état (Figueroa, 1996) . Second, Acemoğlu and Robinson (2006) show that income inequality strongly reduces the consolidation of democracies. One argument is that it facilitates and allows the redistribution of incomes in favour of the poor and disadvantages the rich people in power. The burden of democracy on the elites increases in the income gap between them and the citizens. They would have an incitative to destabilize the democracy. Latin America is an example showing that income inequalities do not allow democracy to consolidate. The estimation results are biased. To solve the problem of endogeneity, we use the GMM system, allowing us to instrument democratic institutions with lagged variables. Columns (5) and (6) conclude that democratic institutions reduce income inequality. Thus, democracy allows the poor to obtain more resources through income redistribution. The result is similar to those of previous studies (Boix, 2003; Mueller and Stratmann, 2003) . The reduction of income inequality may be partially explained by income transfers or by government size (expenditure). 
Robustness Checks
How robust are these results to alternative tests? First, we take into account the importance of economic development. Second, we include more control variables (legal structure and security of property rights, corruption) to check the pertinence of the transmission channels (income inequality and domestic investments). Third, alternative measures of democratic institutions are added to the equations. Fourth, an alternative econometric method (two-step GMM system) is applied.
The Importance of Economic Development
Our results conclude that democratic institutions have a positive direct effect on environmental quality. However, an important characteristic of democratic institutions is that their levels differ according to economic development. These results may be biased and explained by the quality of democratic institutions in developed countries. Table (5) indicates that democratic institutions in both groups have a direct positive effect on environmental quality. More interestingly, the direct effect of democratic institutions on environmental quality in developed countries is higher than that in developing countries. This can be explained by the fact that the quality of democratic institutions is better in developed countries than in developing countries. Another result is that the direct positive effect of democratic institutions is higher for sulphur dioxide per capita than for carbon dioxide per capita in developed countries and in developing countries. These results can be explained by the fact that sulphur dioxide emissions are a local pollutant, contrary to carbon dioxide, which is a global pollutant.
Adding More Control Variables
A common characteristic of democratic institutions is that they can promote (generally) economic freedom. Aixalá and Fabro (2009) and Lawson and Clark (2010) provide evidence that economic institutions are related to a country's level of political institutions, because on one hand the institutions that affect environmental performance (through economic growth) are distinct from the institutions of representative democracy and on the other hand economic institutions can be affected by democratic institutions. Moreover, some authors, such as Pellegrini and Gerlagh (2006) show that studies analysing the relationship between democratic institutions and environmental quality may be biased when they do not take into account the level of corruption. Because these two variables are highly correlated, the individual estimation of the effects of democratic institutions overemphasizes its importance (coefficient). They conclude that democratic countries do not protect environmental quality when they are corrupt. We control for property rights, law and order and corruption in Table 6 . The results are not affected by the inclusion of these variables. Notes: * significantly at 10%; ** at 5%; *** at 1%. The study period is 1960-2000 and 1960-2008 for sulphur dioxide emissions and carbon dioxide emissions.
Alternative Measures of Democratic Institutions
In the literature, many measures of democratic institutions have been used. They can be divided into two categories: dichotomous and continuous indicators. We use two alternative measures of democratic institutions from Cheibub et al. (2010) and Vanhanen (2003) . The index of democratic institutions (Cheibub et al., 2010 ) is a dichotomous indicator (chga) that is coded 1 if a democracy and 0 otherwise. A regime is considered a democracy if the executive and the legislature are directly or indirectly elected by popular vote, multiple parties are allowed, there is de facto existence of multiple parties outside the regime front, there are multiple parties within the legislature and there has been no consolidation of incumbent advantage (e.g. unconstitutional closing of the lower house or extension of the incumbent's term by postponing subsequent elections). Transition years are coded as the regime that emerges in that year. Notes: * significant at 10%; ** at 5%; *** at 1%. The study period is 1960-2008. Note: * significant at 10%; ** at 5%; *** at 1%. The study period is 1960-2000. The second measure of democracy, developed by Vanhanen (2003) , is a composite (continuous) indicator. It combines two basic dimensions of democracy -competition and participation -measured as the percentage of votes not cast for the largest party (competition) times the percentage of the population that actually voted in the election (participation). It varies from 0 (no democracy) to 100 (full democracy). Tables 7, 8, 9 and 10 show that democratic institutions always have positive (direct) and indirect impacts on environmental quality (SO2 and CO2).
Alternative Econometric Methods
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We re-estimate our equations using the two-step GMM system because the two-step GMM-system estimator is more efficient than the one-step GMM-system estimator even if the standards errors can be severely downward biased in a small sample. This potential bias is solved by the method of correction (Windmeijer, 2005 ) of a covariance matrix in a finite sample. The results are displayed in Tables 11 and 12 . We note that the results are similar to those obtained by the one-step GMM estimator and are robust. Notes: * significant at 10%; ** at 5%; *** at 1%. The study period is 1960-2008.
CONCLUSION
This paper analyses the effect of democratic institutions on environmental quality and identifies transmission channels. The main contribution of this paper is to identify and test some channels, which are income inequality, investments, foreign direct investments (FDI) and trade. We use panel data from 1960 to 2008 for 122 countries and apply alternative econometric methods (one-step GMM system, two-step GMM system, fixed-effect estimators). The results are as follows. First democratic institutions have opposite effects on environmental quality: a positive direct effect on environmental quality and a negative indirect effect through domestic investments and income inequality. Indeed, democratic institutions attract investments that harm environmental quality. Similarly, democratic institutions damage environmental quality because they reduce income inequality. Second the nature of democratic institutions (presidential, parliamentary) is conducive to environmental quality. In an older democracy, political leaders favour the provision of visible environmental goods ( ). Final, the positive effect of democratic institutions on environmental quality is higher in developed countries than in developing countries. Thus, the democratic process in the first group of countries has increased their awareness of the environmental protection. Results are robust to an alternative econometric method (two-step GMM system), the inclusion of additional control variables (legal structure and security of property rights, corruption) and alternative measures of democratic institutions. The positive effect of democratic institutions shows that they allow people to be more conscious of environmental problems. Democratic institutions are also responsive to the demands of people by reducing income inequality and increasing investments that favour economic growth. The negative effect on environmental quality through income inequality and investments highlights some important factors explaining the free-riding behaviour of some democratic countries.
Our results suggest policy implications. They suggest that an improvement of the democratization process in countries (especially developing countries) favours environmental quality through a high level of awareness of people for environmental protection. In addition international community and Non Governmental Organizations (NGO) should promote environmental campaigns in presidential democracies, which seem to be the best system to protect environmental quality.
To dampen negative effects that emanate from domestic investments, countries should promote green investments (for instance renewable energies). In addition, policymakers should ensure that distributive policies (induced by democratic institutions) do not translate into environmental degradation. Carbon dioxide emissions are those stemming from the burning of fossil fuels and the manufacture of cement. They include carbon dioxide produced during consumption of solid, liquid, and gas fuels and gas flaring. Vanhanen (2011) Democracy (chga) Coded 1 if democracy, 0 otherwise. A regime is considered a democracy if the executive and the legislature is directly or indirectly elected by popular vote, multiple parties are allowed, there is de facto existence of multiple parties outside of regime front, there are multiple parties within the legislature, and there has been no consolidation of incumbent advantage.
APPENDICES
Cheibub, Gandhi and Vreeland
Form of democratic government
It is a trichotomous variable that takes the value of 0 for presidential democracies; 1 for assembly-elected president democracies and 2 for parliamentary democracies. Indicator of corruption as reported by international consultants. Scaled from 0 to 6, higher values denote less corruption ICRG Law and order Law and Order are assessed separately, with each sub-component comprising zero to three points. The Law sub-component is an assessment of the strength and impartiality of the legal system, while the Order sub-component is an assessment of popular observance of the law. Thus, a country can enjoy a high rating -3 -in terms of its judicial system, but a low rating -1 -if it suffers from a very high crime rate of if the law is routinely ignored without effective sanction.
ICRG
